The insertion of large pieces of foreign genetic material reduces the stability of bacterial plasmids.
The stability of genetically engineered bacterial plasmids under continuous culture fermentation is of crucial importance in the application of microbiology to many processes of potential industrial importance. In order to determine the effect of inserting large pieces of foreign DNA on the stability of bacterial plasmids we have studied the behavior of pAT153 with DNA inserts of various sizes derived from cytomegalovirus. Foreign DNA up to 2 kb in length had no effect on stability, whereas the insertion of an 8-kb fragment resulted in a transient instability. This instability was overcome by the spontaneous appearance of leu+ cells in the culture. Insertion of a 21-kb DNA fragment resulted in a rapid loss of plasmid, which was not prevented by the appearance of leu+ cells. In all cases copy number analyses indicated that plasmid loss was due to segregational instability, probably because the plasmid placed an unacceptable metabolic load on the cell.